Abstract. In the process of traditional urban enforcement supervision, the illegal building detection are mainly based on the inspection of the naked eye. Due to factors such as fatigue and the environment, the detection efficiency is low and it is error-prone. This article focuses on the automatic detection algorithm of fixed-point monitoring video images as samples, and performs background separation, match, repair and other pre-processing on the sampled video images of different phases. For the weather blocking the surrounding environment and many other interference factors, the morphological operators are used to filter and extract clear areas of change, then the HU moments and template matching evaluation function are combined to clean the changed sub-regions, and finally the spatial characteristics are studied to detect the building. The experimental results show that this scheme not only improves the computational efficiency but also ensures the recognition rate.
Introduction
As the core component of the video surveillance system, the network camera has an annual output of tens of millions of units. During its operation, a large amount of video and image information is generated every day, and urban law enforcement agencies and the Ministry of Land and Resources need to deal with them. What's more, due to the similarity of the images and the huge manual detection of the amount of data, the phenomenon of missing report and false alarm is prone to occur. The comparison between different phases is more likely to lead to errors and needs to be confirmed repeatedly. However, the current processing of video image data of the network camera still stays in the artificial eye detection stage which is error-prone, thereby affecting the office efficiency and increasing the complexity of the law enforcement departments. Therefore, automatically identifying illegal construction requires people's resolution.
With the continuous development of image processing technology, machine vision products are being gradually applied in production and life. At the same time, a series of key technologies such as image preprocessing, image feature extraction and image clustering recognition have become increasingly sophisticated. Zhang Hong, a scholar of the Chinese Academy of Sciences, believes that the destination of the change detection algorithm is to detect areas where the image changes significantly while rejecting those unimportant, low-confidence "pseudo" changes. In practical applications, it is generally necessary to adopt a more elaborate model or an integrated approach of several models in the design of algorithms in order to improve the results [1] . Pang Shiyan et al. use the morphological reconstruction algorithm to eliminate point-like and slender noises, which improved the accuracy and reliability of detection of suspected changed regions. Furthermore, aiming at the complexity of the distinction between buildings and trees in aerial imagery, a robust building structure feature was designed to effectively distinguish between buildings and trees [2] . How-ever, research on illegal building detection for fixed-point video surveillance is rare.
In order to solve this problem, this paper proposes the information of the HU moment [3] quantitative description image in the texture feature, and determines whether it is effective change according to the similarity of the template matching between the two images [4] , and finally based on the spatial morphological characteristics of the building. Identification and experimental research.
General Technical Process and Image Preprocessing

Introduction of Monitoring Scenarios
This paper mainly studies the automatic identification of illegal buildings in fixed-point video surveillance. It is necessary to monitor the area within a radius of 1.5 kilometers from a high platform at an altitude of 40 to 60 meters. In this paper, a CCD network camera is selected to capture the images of different preset points at a certain inclination angle between the camera and the ground and the sharpness must be ensured, then the images of the same preset point at different times are compared and sampled. The sample diagram is shown as Fig. 1 and Fig. 2 . Rotate the IP camera one revolution to get image information near the platform. Then shoot outwards to achieve monitoring within 1.5 km. The initial changed area can be obtained based on the image difference to detect whether there is an illegal construction.
Common disturbances include light, fog, weather, etc. As shown in Fig. 2 , correct illegal building inspections mainly include the construction of construction sites, and covers like large stacking of mound bricks and lighting panels, as shown in Fig. 3 . 
General Technical Process and Image Preprocessing
This article is dedicated to the study of automatic identification of illegal buildings based on image features. The overall technical process and the relative position of the acquisition system are shown in Fig. 4 and Fig. 5 respectively. From Fig. 1 , we can see that the sampled image is still large and contains a lot of interference in-formation. For this, we use the differential shadow method to locate and segment the changed area after registration, then use the differential image of Fig. 1 as a search template to further locate its changing area. Through experiments, it has been found that the image changed area can be accurately located by the registered differential image method no matter how dramatic the change, thereby completing the segmentation of the area to be measured. After obtaining the image changed area to be detected, edge contour detection is performed and each part of the small area is boxed. This paper refers to it as a sub-region for the convenience of later description. The morphological operator is used to denoise the image for the interference existing in the sampling process. Through experimental research, it has been found that morphological operators perform better on small changes in the filtered image than filter schemes such as Gaussian filtering, block filtering, and mean filtering, as shown in Fig. 6 To extract the effective image changed area accurately, the filtered grayscale image needs to be binarized to remove the interference of the unrelated part. In this paper, the method jointing the OTSU [3] and threshold is used firstly. The method of binarization of the image is shown in Fig.6 (B) and 
The Filter of Changed Regions by Jointing HU Moments and Template Matching Image Feature Description Based on HU Moments
Invariant Moments is a derivative of probability and statistics moments, and it is a highly condensed image feature with translation, grayscale, scale, and rotation invariance. In 1961, M.K.Hu first proposed the concept of moment invariants. Using the second-order and third-order normalized central moments, we constructed seven moment invariants. In this paper, we calculate the seven moment invariants of HU in the new and old time change information image sub-regions, and extract the two sets of HU moments characteristics and compare the similarities [4] . x is the Hu moment value of the old phase image, i y is the Hu moment value of the new phase image. The closer the Simi value is to 1, the more similar the sub-region structure is. The basic principle of template matching is that taking the origin of two images as the reference point, the reference image R is translated (r, s) units in the image I to be searched to find the same or the most similar position of the template image R and the sub-image in the search image I. The size of the searched image and the size of the template image determine the maximum search area.
Two images usually observed as the same images by the human eye may have noise, quantization error, slight illumination changes, minimal translation or rotation, resulting in large pixels diffenrece due to simple pixel offset. For this, we use the template matching to ignore these changes and achieve near-human observation [5] .
This article uses two identical images and uses standardized post-evaluation functions to determine the similarity of the two images. We achieve similar human eye resolution to remove light differences. The following three evaluation functions are used to describe the similarity : 1) SQDIFF_NORMED: The normalization operation of the sum of squared differences is used to ensure that when the brightness of each pixel of the template and the image is multiplied by the same coefficient, the correlation does not change. A number closer to 0 indicates a higher degree of matching. As shown in the following Eq. 2: 
Where T(x,y) is the old phase image. I(x,y) is a new phase image. R(x,y) is a function that describes similarity.
2) CCORR_NORMED: The cross-correlation calculation of templates and images is used as a measurement of similarity, so larger numbers indicate a higher degree of matching and 0 indicates the worst matching effect. The effect of the linear variation of the brightness on the similarity calculation is removed , which can guarantee the same result when the image and the template will be brighter or darker k times simultaneously As shown in Eq. 3: 
3) CCOEFF_NORMED: It can ensure that the image and the template can change the light illumination respectively without affecting the calculation result. The calculated correlation coefficient is limited from -1 to 1, with 1 being exactly the same, -1 being the opposite of the brightness of the two images, and 0 being the linear relationship between the two images. As shown in Eq. 4: In order to ensure the consistency of the evaluation function using conditions,we calculate the areas for each changed sub-region and then calculate the number of copies of the area to ensure that the area of each template is approximately 60*60. For the morphologically denoised changed sub-regions of Fig. 3 , the evaluation function values for each region can be calculated as shown in Table 1 below. As shown in the above table, the SQDIFF_NORMED of the illegal changed sub-regions are evenly distributed. So it can be used to judge whether the structures of the changed regions are similar. CCORR_NORMED is not adopted because the matching effect is inaccurate. CCOEFF_NORMED is also not adopted because of large fluctuations in the samples. Therefore, the characteristics of the new and old time-varying sub-regions are calculated by using the SQDIFF_NORMED and the HU moments similarity calculation formula, and the obtained mean value is shown in Table 2 below. From Table 2 , it can be seen that there are some differences between the SQDIFF_NORMED and the HU moments similarity in the no-change image and pseudo-change image. The joint evaluation of HU moments and template matching can distinguish whether the sub-regions of old and new time phase change are true or false change caused light changes, such as the pseudo-change in the table.
Building Identification Based on Spatial Morphological Features
In close-range video surveying, the knowledge of projective geometry shows that the positional relationship of a set of parallel lines in space becomes intersecting in the two-dimensional plane. When these lines are parallel to the imaging plane, the imaging of the infinity point vp appears at Infinite position on the image, that is, these lines intersect at infinity. If there is no parallel relationship between these lines and the imaging plane, the point vp is located at a finite position in the image, and may be inside or outside the image, but collectively these points are called vanishing points. The vanishing point vp on the image corresponds to a group of parallel lines, that is, there must be a parallel relationship between a group of lines passing through the point vp on the image. As shown in Fig. 7 , the three parallel lines of cube intersect at three vanishing points through perspective. In other words, there are three vanishing points in the eaves corner structure of most building images [6] . In this paper, we use MSAC to estimate the vanishing point: Firstly, we use the above process to get the image with the features of the straight lines of the building texture which is calculated by LSD and perform the M-estimator Sample and Consensus (MSAC) algorithm to classify the straight-line features obtained. The corresponding vanishing point of the straight line is obtained by the cost function. The vanishing point contains straight line direction information which is different from other feature points on the imaging plane and the analysis of the vanishing point can provide a lot of regular three-dimensional structure and direction information.
In the recognition of buildings, this paper identifies the changed sub-regions extracted from the old and new phase-differenced images, refines the changed regions by HU moments and template matching and detects buildings at these new regions based on the obtained changed regions to determine if there are illegal buildings. The vanishing point is detected using the straight-line information of the image. Then verify the vanishing point in the horizontal direction. If the inclination is greater than 30° or the number of vanishing points is less than 3, it shows that the vanishing point is seriously inconsistent with the spatial constraints of the building. And it can be determined not to contain building; if there are vanishing points in two horizontal directions, and the angle of its connection is less than 30°, it is determined that there is a building; as shown in Fig. 8 .
Experimental Design and Analysis
Now take 80 sets of old and new phase images of different presets as the samples to be tested, and the main operation flow for experiments is as follows:
(1) Preprocessing such as registration, repair, and filtering; (2) Image graying and binarization; (3) The morphological operator performs coarse filtering on the changed area; (4) Judging the changed area by Jointing the HU moment and SQDIFF_NORMED of the template matching;
(5) Detect the spatial morphological characteristics of the building in the final determined changed area.
Ten samples were taken and the test results are shown in Table 3 below. The table contains the mean value of template matching and the HU moments evaluation function of new and old phase changed regions. It can be clearly seen from the data in Table 3 that the distribution of the HU moments and the template matching similarity evaluation of the old and new phase images is reasonable, the judgment threshold can be set well and the disturbance of the similarity value fluctuation caused by scene variability is avoided. At the same time, detecting whether there is a building in the changed area of image reduces the amount of calculation and accelerates the recognition speed. Table 4 below: It can be seen from the data in Table 4 that the false detection rate is 5.7% for the illegal building samples using the method described in this article. However, due to the broad definition of buildings, there are certain error boxes. The false detection rate is 4.1% for the legal building samples. The source of misdetection mainly comes from the mis-frame of objects which is similar to the structure of the building, as shown in Fig. 9 .
Conclusion
In this paper, we use the fixed-point monitoring video to capture the different time pictures of the same preset point and detect whether there are buildings in the changed areas. Compared to the uncertainty and many interferences of image reducing method, the proposed scheme improves the applicability of the algorithm, ensures the accuracy of detection and enhances the detection efficiency by the mixed use of template evaluation and moment features, morphological operator denoising and removing common interference information of leaf clouds.
Compared with previous studies on illegal buildings, this paper quantitatively describes the features of images on the base of image preprocessing, provides a more accurate solution to determine the changed areas and lay the foundation for accurate identification of building features in subsequent images.
Due to the complexity of the scene and the small number of samples, the method of digital image multi-feature extraction and expression is used in the detection, and the similarity judgment is achieved by setting the similarity thresholds of changed sub-regions of the old and new phase image. Subsequent research on the automatic detection of illegal buildings can be based on extracting more building features and collecting enough samples in order to reduce false positives and improve the detection results.
